Purification and characterization of Plasmodium falciparum hypoxanthine-guanine-xanthine phosphoribosyltransferase and comparison with the human enzyme.
The human malaria parasite Plasmodium falciparum is auxotrophic for purines and relies on the purine salvage pathway for the synthesis of its purine nucleotides. Hypoxanthine-guanine-xanthine phosphoribosyltransferase (HGXPRT) is a key purine salvage enzyme in P. falciparum, making it a potential target for chemotherapy. Previous attempts to purify this enzyme have been unsuccessful because of the difficulty in obtaining cultured parasite material and because of the inherent instability of the enzyme during purification and storage. Other groups have tried to express recombinant P. falciparum HGXPRT but only small amounts of activity were obtained. The successful expression of recombinant P. falciparum HGXPRT in Escherichia coli has now been achieved and the enzyme purified to homogeneity in mg quantities. The measured molecular mass of 26 229+/-2 Da is in excellent agreement with the calculated value of 26232 Da. A method to stabilise the activity and to reactivate inactive samples has been developed. The subunit structure of P. Jilciparum HGXPRT has been determined by ultracentrifugation in the absence (tetramer) and presence (dimer) of KC1. Kinetic constants were determined for 5-phospho-alpha-D-ribosyl-1-pyrophosphate, for the three naturally-occurring 6-oxopurine bases guanine, hypoxanthine, and xanthine and for the base analogue, allopurinol. Differences in specificity between the purified P. falciparum HGXPRT and human hypoxanthine guanine phosphoribosyltransferase enzymes were detected which may be able to be exploited in rational drug design.